Hieracium vierhapperi (ZAHN) SZELĄG, known so far only from the Alps, was discovered in the Nízke Tatry Mts in Slovakia, as a new species to the Carpathians. Diagnostic characters, illustration and distribution as well as ecology of H. vierhapperi in the Nízke Tatry Mts are given. A key to distinguish H. vierhapperi from the morphologically related species is added. The Carpathian plants are tetraploid (2n = 36) and reproduce apomictically. The origin of H. sect. Cernua R. UECHTR in the Western Carpathians is briefly discussed.
Introduction
In the course of a revision of herbarium material of the genus Hieracium L. in the Natural History Museum in Brno (BRNM) I found a very interesting specimen collected by J. Černoch in the massif of Prašivá in the Nízke Tatry Mts in 1959 (Fig. 1) . The plants were determined by V. Skřivánek as H. inuloides Tausch, but they represented, in fact, a species clearly belonging to the Hieracium sect. Cernua R. Uechtr. as redefined by Szeląg (2003a) . In August 2002, together with my son Piotr, I visited the massif of Prašivá situated in the westernmost part of the Nízke Tatry Mts (Western Carpathians, Slovakia) and found three localities of the species unknown from the Carpathians, but again apparently belonging to H. sect. Cernua. So far, the only representative of H. sect. Cernua in the Western Carpathians was H. silesiacum E. Krause (Chrtek jun. et al., 2002; Szeląg, 2004a) .
At first, i.e. after analysis of the herbarium specimens, it seemed, that plants found by Černoch may belong to a new, not yet described species, most similar to H. vierhapperi (Zahn) Szeląg from the Eastern Alps (cf. Gottschlich, 1994; Szeląg, 2004b) . Only further observations of the garden-cultivated individuals collected in the massif of Prašivá, allowed to conclude that they do not differ from H. vierhapperi from the Alps.
Material and methods
ČERNOCH's collection of Hieracium vierhapperi from the massif of Prašivá has been studied and compared with VIER-HAPPER's original material from the locus classicus on the Mt. Kareck (WU), as well as my own herbarium material and living specimens cultivated in the garden, both from the Alps and from the Nízke Tatry Mts.
All plants for karyological analyses and cultivation in the garden were raised from the seeds collected by the author on 16 August 2002 on the Mt. Prašivá (48 • 52 15 N, 19 • 19 03 E) at an altitude of 1515 m.
The chromosome counts in H. vierhapperi were made by Patrik MRÁZ on three plants obtained from seeds. Root tip cuttings were pre-treated with 0.5% solution of colchicine for 1.5-3 hours at room temperature. Subsequently fixative (absolute ethanol and glacial acetic acid, 3:1) replaced colchicine. Roots were stored in 70% ethanol and hydrolyzed for 10 minutes in 1N HCl at 60 • C. The squash and smear method with cellophane replacing the glass covers followed MURÍN (1960) . Giemsa solution in phosphate buffer was used as a stain.
The mode of reproduction in H. vierhapperi was determined by emasculation experiments in three plants cultivated in the garden. The castration was carried out by cutting off the whole upper half of the capitula together with the styles (two flower heads per plant). When flower heads produce normal seeds after emasculation the plants are recognized as apomictic.
Pollen grains were examined with a light microscope. The phytocoenological relevés were collected following the Braun-Blanquet approach (BRAUN-BLANQUET, 1964) .
The nomenclature of plants follows MARHOLD (1998 Fig. 1 ).
Description
Stem 25-45 cm high. Cauline leaves 6-8(-10), lanceolate up to 1.5 cm wide, acute at apex, broadly semiamplexicaul, gradually diminishing in size, entire (or almost so), somewhat coriaceous and glaucescent. Basal rosette of 3-6 leaves usually withered at anthesis. Leaves glabrous or sparsely hairy at margins in the lower part. Stem with sparse simple hairs only at the base and within synflorescence very sparsely covered with stellate hairs. Peduncles mostly shorter than involucrum densely pubescent with stellate hairs, with admixture of single eglandular and glandular hairs. Bracts 1-2, dark, with sparse eglandular and glandular hairs. Synflorescence compact with (3-)5-8(-10) capitula, confined to upper part of stem. Involucrum 10 mm long. Phyllaries in two rows, 1.5(-2) mm wide at base, dark green without pale margin, with sparse indumentum of eglandular hairs up to 2.5 mm, less numerous glandular hairs and few stellate hairs mainly at the base. Peduncles moderately covered with stellate hairs and short glandular hairs, with admixture of simple, up to 1.5(-2) mm long eglandular hairs. Ligules glabrous at apex. Stigmas discoloured. Achenes 4.7-4.9 mm, dark brown. Pollen in anthers present. Flowering second half of July and August. (Description based on Slovak plants).
Affinities
In general habit and shape of the cauline leaves Hieracium vierhapperi is very similar to east alpine H. (Chrtek, 1996; Chrtek et al., 2004; Mráz, 2005) . Castration experiment showed that the Carpathian H. vierhapperi reproduce apomictically.
Distribution
Hieracium vierhapperi is known from the Eastern Alps and Western Carpathians (Fig. 2) . These are: three localities in Austria: Hafnergruppe Mts, Mt. Kareck (Vierhapper, 1926) , Gurktaler Alps, Mt. Stangalpe (Zahn, 1938) , Karnische Alps, Mt. Straniger Alm (Gottschlich, 1994) ; one locality in Italy: Alpi Venoste Mts, Madonna di Senáles (Szeląg, 2000) , and the new locality in Slovakia: Nízke Tatry Mts, Prašivá massif.
Occurrence in the Western Carpathians
In the Western Carpathians Hieracium vierhapperi is known so far only from the massif of Prašivá in the westernmost part of the Nízke Tatry Mts (Fig. 3 ). It occurs above timberline, on siliceous (quartzite and gneiss) rocky-grassy habitats in open places in Pinus mugo communities at an altitude of 1300-1600 m. H. vierhapperi grows together with many characteristic species of sub-alpine communities of the alliances Calamagrostion villosae and Vaccinion. Remarkable is a very rich cooccurring of Genista pilosa L. on the southern slopes of the Mt. Prašivá. It is one of the uppermost localities (1630 m a.s.l.) of this thermophilous plant for the whole Western Carpathians (cf. Holub & Bertová, 1988) . Interesting is also a rich locality of Hieracium inuloides on the western slope of the Mt. Malá Chochuľa at altitude of 1450-1500 m.
List of localities of H. vierhapperi discovered in the Nízke Tatry Mts and their phytosociological characteristic are documented by the following relevés: The known population of H. vierhapperi on the Prašivá massif is very small and only about twenty individuals have been so far detected. Therefore, only two herbarium specimens (without roots) were collected. The sheet made by Černoch in 1959 contains seven specimens (Fig. 1) . This may suggest that the population of H. vierhapperi in the massif of Prašivá have been more numerous than nowadays. At present, H. vierhapperi is a critically endangered species in the Nízke Tatry Mts. The highest threat seems to be a competition of the tall grasses and similar herbs, as Calamagrostis villosa and Luzula luzuloides. This is generally true for all the mountain taxa of Hieracium L., which are very scarce in the massif of Prašivá.
The localities of H. vierhapperi were found mostly on south-(also SW-and SE-) facing slopes, that suggests higher thermal demands of the species. The same phenomenon I observed regularly at all stations of the taxa of H. sect. Cernua known to me in the Carpathians, the Sudetes and on the Balkan Peninsula.
Discussion
The floristical links between Western Carpathians and Eastern Alps, expressed by the presence of many common species, are already well documented (cf. Meusel et al., 1965 Meusel et al., , 1978 Meusel & Jäger, 1992) . Also in the genus Hieracium a whole set of the taxa occurring in both mountain ranges is known (cf. Zahn, 1930 Zahn, , 1935 Zahn, , 1938 . Nevertheless, the discovery of the Hieracium species that is, on the one hand, common for the Alps and the Western Carpathians, and on the other -belonging to a group of Balkan provenance, casts a new light onto the problem of the origin H. sect. Cernua in the Western Carpathians.
Up to now the only representative of H. sect. Cernua in the Western Carpathians was H. silesiacum, occurring also in the Eastern Sudetes, from where, actually, it had been originally described (Krause, 1851) . This species grows also in the Nízke Tatry Mts and its localities are only 15-20 km distant from those of H. vierhapperi (cf. Chrtek et al., 2002) .
Morphologically H. silesiacum is most similar to H. borbasii R. Uechtr. ex Borb., H. ostii-bucurae Nyár. ex Szeląg and H. kotschyanum Heuff. from the Southern and the Eastern Carpathians (Nyárády, 1965; Szeląg, 2003b) . This suggested that the migration route of the H. sect. Cernua taxa from the Balkan Peninsula to the Western Carpathians led through the South-Eastern Carpathians.
The discovery of H. vierhapperi in the Nízke Tatry Mts shows however, that this hypothesis must be revised. It seems probable now, that the representatives of the Balkan H. sect. Cernua were able to reach the Western Carpathians via the Eastern Alps, and thus circumventing the South-Eastern Carpathian path, regarded as the main migration route of the mountain flora from the Balkan Peninsula (so-called 'Dacian migroelement' cf. Hendrych & Hendrychová, 1979) . Karyological data seem also to confirm such a view: H. silesiacum and H. vierhapperi are tetraploids, whereas in the Eastern and the Southern Carpathians only triploids have been found so far (Mráz & Szeląg, 2004) . The arguments mentioned support a hypothesis formulated already by Pax (1908) according to whom 'die Waldkarpaten' (the transition zone between the Western and Eastern Carpathians) were a barrier rather than a bridge for the east-west migration of the subalpine flora into the Carpathians during the whole Quaternary.
As a consequence of the above-mentioned hypothesis of H. vierhapperi reaching the Western Carpathians from the Eastern Alps, two scenarios seem possible for H. silesiacum:
1. H. silesiacum is phylogenetically younger than H. vierhapperi and originated with its contribution in the southern foothills of the Western Carpathians from where it subsequently colonized the Vysoké-, Západnéand Nízke Tatry Mts and the Hrubý Jeseník Mts in the Eastern Sudetes. This migration would have happened no later than at the end of the last Glacial Period (Würm), when proper conditions appeared for a contact and exchange of the mountain floras of the Alps, Carpathians and Sudetes (Lang, 1994) .
2. H. silesiacum did not involve H. vierhapperi. Its occurrence in the Western Carpathians is older than the end of the last glaciation and may be connected with a presence of glacial refugia in the southern foothills of the Western Carpathians.
